Introduction {#sec1-1}
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Nonsteroidal anti-inflammatory drugs (NSAIDs) can inhibit cyclooxygenases (COXs) and reduce prostaglandin (PG) synthesis to achieve postoperative analgesia and inflammation reduction. Topical NSAIDs are widely used after ocular surgery to reduce pain and inflammation as well as treat cystoid macular edema after cataract surgery.\[[@ref1]\] The most common adverse events associated with topical NSAID use include irritation, stinging, impaired corneal sensation, superficial punctate keratitis, and persistent corneal epithelial defect.\[[@ref1][@ref2][@ref3][@ref4][@ref5]\] In August 1999, members of the American Society of Cataract and Refractive Surgery reported severe complications of corneal melting, particularly in case of generic diclofenac.\[[@ref6]\] Since then, several cases of corneal melting or perforation have been reported after the use of different topical NSAIDs.\[[@ref7][@ref8][@ref9]\] The mechanism underlying NSAID-induced corneal melting remains unclear. The occurrence of NSAID-induced corneal melting may be related to NSAID dosage and duration. Other risk factors include dry eye, previous ocular surgery, decreased corneal sensitivity, diabetes mellitus, and autoimmune disease.\[[@ref10][@ref11]\] Here, we report a case of bilateral rapid corneal melting after an uneventful cataract surgery and the use of topical diclofenac 0.1% in a patient with Sjögren\'s syndrome (SS).

Case Report {#sec1-2}
===========

A 79-year-old female patient with stable and controlled SS was treated with artificial tears. She underwent phacoemulsification and intraocular lens implantation in the left eye first and in the right eye 2 days later. Postoperatively, topical betamethasone 0.1%, tobramycin 0.3%, and diclofenac 0.1% (Winston, Tainan, Taiwan) were applied. However, 2 days later, the patient reported blurred vision and photophobia in both eyes. Topical lubricant eye drops were added every 2 h daily, but they had no effect. She presented 10 days later with marked photophobia, red eyes, and decreased vision in both eyes. She did not have diabetes or other systemic diseases. Visual acuity of counting fingers was noted in both eyes. Slit-lamp examination revealed conjunctival injection, and corneal melting measuring 5 mm × 6 mm and 7 mm × 8 mm was noted in the right and left eyes, respectively \[Figure [1a](#F1){ref-type="fig"}--[d](#F1){ref-type="fig"}\]. The centers of the corneas were diffuse edema and thinning without infiltrates. Anterior chamber reaction was trace in both eyes. Posterior chamber intraocular lens was in good centration, and the posterior segment was unremarkable. Schirmer\'s test after topical anesthesia revealed a value of 1.0 mm in 5 min in both eyes. Diclofenac-associated corneal melting was strongly suspected, and diclofenac 0.1% was immediately discontinued. Preservative-free artificial tears, fluorometholone 0.1%, levofloxacin 0.5% four times a day, and autologous serum 20% hourly were administered. Oral prednisolone 30 mg daily and doxycycline 100 mg two times a day were prescribed. The cornea melting of her left eye was deteriorated and was more severe than the right eye. The patient underwent amniotic membrane transplantation (AMT) in the left eye; she then wore therapeutic contact lenses in both eyes. Cultures of bilateral corneal swabs revealed no growth in 5 days. One week later, corneal melting and edema decreased in both eyes. Oral prednisolone and topical levofloxacin were discontinued. Cornea completely reepithelialized in 2 weeks in the left eye and 3 weeks in the right eye. These topical medications were continued for 2 months. Stromal edema and inflammation resolved gradually. However, a sequela of central thin and opaque cornea occurred in both eyes \[Figure [2a](#F2){ref-type="fig"} and [b](#F2){ref-type="fig"}\]. The examination of anterior segment optical coherence tomography demonstrated more hyperreflective anterior stroma in the right cornea than in the left cornea \[Figure [2c](#F2){ref-type="fig"} and [d](#F2){ref-type="fig"}\]. The right cornea without AMT was relatively thin. Corneal topography demonstrated more irregular astigmatism in the right cornea than in the left eye. The surface regularity and asymmetric indexes were 2.31 and 3.86 in the right cornea and 1.96 and 2.23 in the left eye, respectively. Finally, visual acuity recovered to 0.05 with +13.5--6.0 × 15 in the right eye and 0.1 with +1.5--10.0 × 174 in the left eye.

![External photography showed bilateral hyperemia, and a large corneal melting measuring 5 mm × 6 mm in the right eye (a) and 7 mm × 8 mm in the left eye (b) Slit-lamp examination revealed central corneal edema, Descemet folds, and corneal thinning at inferior central area in the right (c) and the left (d) eyes](TJO-9-202-g001){#F1}

![A sequela of a thin and opaque cornea occurred in the right (a) and the left (b) eyes. Anterior segment optical coherence tomography showed a higher hyperreflectivity of anterior stroma in the right cornea (c) than that in the left cornea, which had undergone amniotic membrane transplantation (d)](TJO-9-202-g002){#F2}
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Topical NSAIDs are frequently used to reduce postoperative pain and inflammation after cataract surgery and refractive surgery. NSAIDs-related adverse events include stinging, superficial punctate keratitis, and corneal epithelial defect, but they are infrequent.\[[@ref1][@ref2][@ref3][@ref4][@ref5]\] Severe corneal complications of corneal melting and perforation are uncommon.\[[@ref7][@ref8][@ref9][@ref10][@ref11]\] Several mechanisms explaining the occurrence of keratolysis have been proposed. First, the selective blockage of the COX pathway by NSAIDs reduces PG synthesis, but shunting of arachidonic acid to the lipoxygenase pathway results in the formation of leukotrienes.\[[@ref12]\] Leukotrienes are neutrophil chemoattractants and neutrophil degranulation stimulators. Corneal epithelial cells secrete matrix metallopeptidases (MMPs). Overexpression of MMP-8, a neutrophil collagenase, plays a role in the pathogenesis of keratolysis and corneal melting.\[[@ref13]\] Second, NSAIDs can reduce corneal sensitivity.\[[@ref14]\] Therefore, neurotrophic epitheliopathy delays corneal wound healing and reepithelialization. Third, NSAIDs may decrease corneal epithelium migration and inhibit keratocyte proliferation, thus delaying wound healing.\[[@ref15]\] Most reported cases of corneal melting involved topical diclofenac use.\[[@ref7][@ref8][@ref9][@ref16]\] NSAID-induced corneal melting may occur at the incision wound or the central cornea after cataract surgery.\[[@ref7]\] In the current case, the bilateral central corneal melting was associated with topical diclofenac use after the cataract surgery.

SS, a chronic inflammatory autoimmune disease with lymphocytic infiltration of the exocrine gland, may lead to dry eyes and dry mouth. External ocular complications of SS include conjunctivitis, scleritis, corneal erosion, haze, and sterile ulcer. However, corneal melting and perforation are infrequent. Corneal melting in SS typically occurs in the central inferior cornea with much thinner at the center of melting area, which is different from the presentations in our case with diffuse edema and thinning. Dry eye and autoimmune diseases may induce decreased corneal sensitivity. SS may be accompanied by decreased corneal sensation and autonomic nervous system dysfunction of ocular surface and therefore influences tear production.\[[@ref17]\] Decreased corneal sensitivity could reduce blinking and impair tear reflex. Furthermore, corneal sensitivity significantly dropped after 45--60 min of using topical NSAIDs.\[[@ref14]\] Although NSAIDs could effectively control the ocular inflammation and pain, it may be harmful in patients with dry eye or other ocular comorbidities, resulting in further damage of corneal epithelium and delaying corneal wound healing.

Preservatives in topical eye drops can induce inflammation response and damage conjunctival and corneal cells, particularly in patients with dry eye syndrome.\[[@ref18]\] An *in vitro* study reported that tobramycin caused toxicity to rabbit corneal epithelial cells after a 30-min exposure.\[[@ref19]\] Concurrent topical diclofenac and tobramycin may have a synergetic effect and cause corneal melting.\[[@ref20]\] Cataract surgery can further deteriorate dry eye and cause persistent corneal erosion or corneal perforation in patients with SS.\[[@ref21]\] These predisposing factors may have contributed to the corneal melting in the current case.

The autologous serum contains Vitamin A, epidermal growth factor, fibronectin, and transforming growth factor-β, which are crucial for epithelial cell proliferation, differentiation, and migration. Autologous serum can contribute to the healing of corneal epithelial defect; it has been used to treat various ocular surface diseases, including dry eyes, persistent epithelial defects, neurotrophic keratopathy, chemical burn, and toxic keratopathy.\[[@ref22]\] The amniotic membrane consists of avascular hypocellular stroma and overlying basement membrane; it also has anti-inflammatory properties and antiangiogenic functions. AMT has been used in ocular surface reconstruction and treatment of many ocular surface diseases because of its cellular proliferation-, migration-, and epithelialization-promoting effect.\[[@ref23]\] In the current case, compared with the right eye, the left eye with AMT demonstrated quicker reepithelialization, thicker corneal thickness, less hyperopic shift, more regular corneal surface, and better visual recovery.

Conclusion {#sec1-4}
==========

Topical NSAIDs can cause severe corneal melting after cataract surgery and should be used with caution, particularly in patients with SS. Early diagnosis and prompt discontinuity of NSAID use are important to manage NSAID-related keratopathy. Autologous serum and AMT can help heal corneal melting. Taken together, in patients with SS, cataract surgery preferably should not be performed in both eyes within a short period.
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